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1 Introduction  subjects of controversy 
   On the 15th of July 1888, a terrible eruption took place at the Bandai-san Volcano, 
northeastern Honshu, Japan. Mt. Kobandai, one of the peaks of the volcano, vanished 
during the eruption, and about 500 people were killed, mainly by big avalanches of 
volcanic debris. 
   The study of the eruption was furthered by Nakamura (1978), Moriya (1980), and 
Ui et  al. (1986), and changed its image. However, since Sekiya  • Kikuchi (1890), the 
image of the eruption in a time-series had not changed until the author's newly 
proposed opinion (Yonechi 1987).
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Fig. 1 Inferred map of Mt. Kobandai before the 1888 eruption. 
 0  : Ohbandai,  K  : Kobandai,  U  :  Kushigamine,  A  : Akahani,  N  :  Numa-no-taira 
   (an old crater). Cf. Yonechi 1987, 1988.
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   Before the proposal of the author's hypothesis, it had been firmly believed that the 
peak of Kobandai vanished soon after the start of the eruption. However, using newly 
found photographs and sketches, the author indicated the fact of the existence of the 
peak for 85 minutes or more after the first eruption (Yonechi 1987). He proposed a 
new hypothesis on the process of Bandai-san's collapses in 1888. That was "the plural 
collapses hypothesis theory" : just after the first eruption (7 : 45  a.m. July 15th 1888, 15 
 —20 explosions) , a relatively small but severe landslide occurred on mountainside of 
Kobandai. After a while (probably more than 90 minutes later), large scale cone
 K  A,  0 
                    1
                     '"r7 JWAtt.r.,,-)S.,-z,:!LN
                                ,-117. r.1:',.„5:-.5:1_7-4-,,,..17.:,:,-.:^. 
                              ,s-_-.7'.74:1--1.-7.6'- . :"-Y'',C'e-,•-',...f,', 
                ,q,;:_ •:Ii_:-1,..;;;'-i--•%L,\\1\i_ , -.i.N1-.f-rt,::-.2... 





 Fig. 2 The transformation of Bandai-san in the 1888 eruption.  
1  : Before eruption.  2  : Between the first eruption with collapse of the mountainside 
and the big collapse of the peak of Mt. Kobandai.  3  : After the big collapse of Mt. 
Kobandai from N W direction.
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collapse followed and Kobandai Peak vanished. Namely, the disaster was composed 
of at least two  collapses  : the first one occurred on the northern mountainside of Mt. 
 Kobandai  ; and the gigantic destruction of the peak of Mt. Kobandai followed after it. 
The three diagrams of Fig. 2 indicate the three steps of the transformatiom of Mt. 
Kobandai during the so-called "eruption". 
   The purposes of this additional paper are the presumption of the time of Mt. 
Kobandai's vanishing and completion of the scenario of the 1888 Bandai-san eruption. 
2 Problem of the time of delay of the peak's collapse 
   Since the discovery of the photographs of Kobandai Peak during the 1888 eruption 
(one of them shown in Fig. 3) by Yonechi (1987), a question of the time of delay of the 
peak's collapse since the first eruption arose. Evidently the peak of Kobandai was 
standing at the left (north) of Ohbandai during the eruption in these pictures. 
   These pictures were taken by an early photographic technique, "wet collodion 
process". When a photographer wants to take a photo by this method, he must 
pumice a plate of glass first, wash it with alcohol, and then dry it over a fire. Then, 
in the darkroom, the plate is coated with a mixture of a solution of collodion (cellulose 
nitrate) added to a soluble iodide. After several minutes, the plate, still wet but with 
the solution sticking to its surface, is settled and exposed in the camera.
Fig. 3 A photo of Bandai-san Volcano during the 1888 eruption (from SW  direction, Cf. 
   Yonechi 1987, 1988). An arrow shows the peak of Kobandai.
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Fig. 4 A sketch of Bandai-san Volcano at  9  : 10  a.m., 15th July 1888 by  Mr. Otomo 
   An arrow shows the peak of Kobandai.
   It takes at least 15-20 minutes to prepare a solution-coated plate. So those 
pictures of the Kobandai Peak were taken later than 8 : 00 (15 minutes or more since 
the beginning of eruption.) 
   The another discovery by Yonechi (1987) was the existence of a time-series of 
sketches titled "Bandai-san funka, Bandai-mura yori  nozomu  shinsha" of the 1888 
eruption. 
   In one of the series, there is almost the same scene as the photographs, ac-
companied a time record of  "9  : 10 a.m." (Fig. 4). 
   On the first sketch of the series, there is the beginning scene of the eruption with 
a caption  "7  : 44  a.m., 15th July". The time of the first eruption has been determined 
to have been 7 : 45  a.m. in accordance with established convictions (Sekiya  • Kikuchi 
1888, 1890, Sekiya 1888, Yonechi  • Oki  • Akiyama 1988). So the timepiece of this 
observer who drew these sketches was only one minute late. The peak of Kobandai 
still existed at least till 9 : 11 a.m. 
   At the time of the former paper (Yonechi 1987), the name of the observer had been 
unknown. Through later research, his name is discovered to be Hidemaro Otomo (or 
Yoshiaki  Otomo  ?) who was a head priest of a Buddhist temple named Ryuhoin, and 
probably a teacher of an elementary school at the same time.
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3 Reexamination of the treatises of those days 
   At that time, several scholars researched the 1888 Bandai eruption and reported 
the course of the events in treatises. Today, only a few articles written by Sekiya and 
Kikuchi are famous and seem to be authentic reports. 
   However, Yonechi (1987) and Yonechi  •  Oki  • Akiyama (1988) pointed out their 
mistakes on several interpretations of the witnesses regarding the beginning and 
process of the eruption. So, the mention of Sekiya and Kikuchi on the elapsed time 
and the climax of the eruption also must be reexamined. Therefore, the author 
compared the description by Sekiya and Kikuchi with some other researchers' reports. 
Results are shown in Table 1. 
   The paper of Wada (1889) is too brief to analyze the details of the eruption. On 
the other hand, a most useful one is the one by N. Otsuka (1888) which suggests a 
longer elapse of eruptional time. [His time records supposed the eyewitness had used 
"temporal hours" (Yonechi  • Oki  • Akiyama 1988). So the author corrected the times 
to  "Japanese standard time" and showed them in the parentheses.] 
   The result of reexamination of the treatises by Sekiya and Kikuchi is that there 
is quite a possibility that the time of elapse was shorter and the climax was earlier on 
in the eruption.
4 Reexamination of the witness 
   The most of the eyewitnesses of the 1888 Bandai-san eruption lived on the 
southern and eastern piedmonts of the volcano. But they could not see the details of 
the eruption which were blotted out by smoke and blocked by nearer peaks. 
   On the other side, there were few surviving eyewitnesses who saw the hazard from 
nearby of Mt. Kobandai. Eyewitness account by Joken Tsurumaki, a spa visitor in 
Nakanoyu, is of scarcity value. 
   In the former article (Yonechi 1987), the author quoted Joken Tsurumaki's letter 
from Sekiya and Kikuchi (1890). However, he found an interesting fact during 
reexamination of their other papers.
Table 1 Comparison of the descriptions of the 1888 Bandai-san eruption by the 
     researchers of those days
Names of researchers Beginning time Elapsed time Time of climax
 Sekiya  • Kikuchi 
 (1888 • 1890) 
 N.  Otsuka (1888) 
Wada (1889) 
S. Otsuka (1890)
7 : 45 a.m.





(2  hours  ?) 
3 hours
 7:  45-7: 47  a.m.
 ca.  10  :  00  (9  :  30)
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   The noteworthy description in his letter is of "second and third explosions" and his 
arrival time in Odera, a village on the south-eastern piedmont of the volcano, as 
follows :"
        At about 8 o'clock, however, there was a fierce convulsion of the ground and 
        we all rushed out of the house. In about 10 minutes (seconds ?), while we
        were fearfully wondering what was the matter, a terrible explosion sudden-
        ly burst out from the slope of Kobandai, about one  cho above a place at 
        which steam has been issuing from time unknown. This was followed by
        a dense mass of black smoke, which ascended into the air and immediately
        covered the sky. At this time, showers of large and small stones were 
        falling all about us. To these horrors were added thundering sounds, and 
        the tearing of mountains and forests presented a most unearthly sight,
        which I shall never forget while I live. We fled in all directions, but before 
        we had gone many metres we were all thrown prostrate on the ground. It 
        was pitchy  dark  ; the earth was still heaving beneath  us  ; our mouths,
        noses, eyes and ears were all stuffed with mud and ashes. We could neither 
        cry out nor move. I hardly knew whether I was dead or in a dream. 
        Presently a stone fell on my hand, and I knew I was wounded. Imagining, 
        however, that death was at hand, I prayed to Buddha. Later, I received 
        wounds on my loin, right foot, and back. After the lapse of an hour the 
        stones ceased to rain and the atmosphere had cleared from darkness to a
        light like moonlight. Thinking this a fine opportunity to escape, I got up
        and cried, 'Friends, follow  me  ; but nobody was there. When I had 
        descended about two  cho, there was a second, and after another  cho, a third 
        explosion. In these sand and ashes were ejected, but no stones. I reached 
        Odera at noon, and there I received surgical treatment,  etc." 
(Translated by Sekiya and Kikuchi 1890. 1 cho is nearly equal to 100 meters.) 
   The author inferred that these two "explosions" were the collapses of the peak of 
Kobandai (Yonechi 1987). However, some questions still remained in the letter quoted 
by Sekiya and Kikuchi (1888), as  follows  : 
Question 1. The short lapse of  time  : 
     "After the lapse of an hour" Mr . Tsurumaki sought his friends, and then a 
     second "explosion" occurred. If this description is right, the time lapse between 
    the first eruption and the collapse of the Kobandai Peak was only one hour. 
    Compared with Yonechi's hypothesis (that the time lapse was more than 90 
 minutes  ; see Chapter 1), it is too short.
When Did Mt. Kobandai Vanish During the 1888  Eruption  ? 7
Question 2. The lateness of the arrival in  Odera  : 
     Mr. Tsurumaki and his companions arrived at noon in Odera from Nakanoyu in 
     nearly three hours. Their wounds are a  consideration in presumption of the
     time required for their descent of the mountain. However, usually it takes only 
    one and a half hours from New Nakanoyu (from Old Nakanoyu destroyed by the 
     1888 eruption, it took more 20 minutes), and they would have run as fast as 
    possible for their lives. They should have already arrived by about  10  : 50 
 —11  :  00  a .m. 
   For the solution of  these questions, the author checked the quotations of Mr. 
Tsurumaki's letter in three kinds of reports. Then he found a key word  "-14" in the 
letter. There are differences between the reports as shown in Table 2. 
   Perhaps on extracting quotes from original letter Sekiya and Kikuchi (1888, 1890) 
took  "-14" for granted, assuming that  131" was accidentry omitted in the writing. 
However  "—mil" differs from  "—q". The former has only one reading with one 
 meaning  :  ichijikan (one hour). The latter has many readings and  meanings  : 
    a). ichiji (one o'clock) 
    b). ichiji (once or at that time) 
    c). ichiji (for a while) 
    d). hitotoki (for a while) 
    e). ittoki (for a while) 
     f).  ittoki (one  "toki" on the old hour system) 
   From the context (sonogo hodo o hete), it is clear that this  "—H4" means a 
definite and numeral time lapse. (Because of this, Sekiya and Kikuchi were mistaken 
to add a Chinese character  "rii", and misread this as "one  hour".) The correct answer 
is f). In this case, no other interpretation of  "—Fir can be found. 
   Until 1872, the Japanese used a traditional hour system. They divided one day 
into 12 toki by a temporal hour system. On the vernal and autumn equinoxes, one toki 
is just two hours. So in summer daytime, one toki is longer than two hours, in mid-
June it is about 158 minutes.
Table 2 Comparison of the descriptions of the lapse of time between the first eruption of 
     Bandai-san and the second one, by Sekiya and Kikuchi
Literature Expression used for the time Style of quotation
 Sekiya  • Kikuchi 
     (1888) 
Sekiya (1888) 
Sekiya  • Kikuchi 
     (1890)
 "--Bw"  (ichijikan=  1 hour) 





with whole passage 
in English 
with extractions
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Table 3 Reproposed scenario of the 1888 Bandai-san eruption
Stage Events Remarks
Pre-I  (7  :  00-7 :  45) 
I  (7  :  45-9  :  00) 
II  :  00-9  :  30) 
III :  30  —10 : 30) 
 Post-III  (10  :  30  16  :1)0)
15th July  7  :  00  
7  :  30  
7  :  45  












Climax of damages 
Fig. 2-2, Fig. 3, Fig. 4 
Climax of collapses 
Fig. 2-3
   Yonechi  • Oki  • Akiyama (1988) showed that the local people still used such a 
traditional hour system along with the equinoctical hour system in 1888. 
   Therefore, Mr. Tsurumaki's letter says that after  "  ittoki"  , two and a half hours 
since the first eruption, his "second and third explosions" (inferred to be the collapse 
of Kobandai's peak) occurred. Then he probably arrived in Odera in less than two 
hours. The idea of short and violent eruption preoccupied Sekiya and Kikuchi (1888, 
1890). Misunderstandings caused by their pre-conception are found in their papers , 
not only in the misreading of ittoki but also in the description of the time between when 
the earthquakes started and when the eruption started. Mr. Tsurumaki had written 
"about 10 minutes" . But Sekiya and Kikuchi (1890) thought that there was possibly an 
error in writing, and added to their  quotation  : "about 10 minutes (seconds ?)". 
   By casting away these kinds of prejudiced views, the author wanted to present a 
more reliable interpretation of the eruption. To find the solutions to the afore-
mentioned two questions are the purpose of this trial. 
5 Conclusion  reproposed scenario of the 1888 Bandai eruption  — 
   Yonechi (1987) proposed a scenario of the 1888 Bandai-san eruption. However, 
the time of the biggest collapse on the peak of Mt. Kobandai could not shown exactly 
and the author used an uncertain  expression  ;  "9  : 10  a.m.  +". 
   Now, the aforementioned data in Chapters  2-5 are added to his evidence for the 
presumption of the time, and it is inferrable that it occurred between 9 : 30  a.m. and  10  : 
30  a.m. 
   In conclusion, a complete scenario is proposed in Table 3. 
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